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Background: Frozen shoulder is a common cause of shoulder pain and 
disability. Several treatments are utilized to reduce patients' pain and improve 
range of motion (ROM). Recent researches have been conducted on Platelet-
rich plasma (PRP) injection. In this study, the clinical results of PRP injection 
for patients with frozen shoulder was assessed.  
Materials and Methods: Forty-four patients in phases I or II of frozen 
shoulder were treated with PRP. During the first session, two syringes of PRP 
were injected in the subacromial bursa and intra-articular space; this process 
was repeated after four weeks. In the second stage, PRP was injected only in 
the glenohumeral joint.  
Results: The average pre-treatment flexion was about 65°; abduction was 
70°while external rotation was 22°. Also, baseline scores for VAS, DASH, 
and SF-12 Health Survey questionnaire were 8.4, 65.9 and 26, respectively. 
After 25 weeks follow-up, all patients showed significant improvement in 
shoulder ROM, pain, and function (p˂0.001). Patients reported 66.7% 
improvement in pain, 51.6% in DASH score, and 100% in SF-12 Health 
Survey questionnaire. They were also 65% satisfied with the treatment 
protocol.  
Conclusion: This case series study demonstrated clinically and statistically 
significant improvement in patients' pain and disability outcomes following 
PRP injection. These results provide support for PRP as a safe treatment 
protocol that decreases pain and increases upper limb function. In addition, it 
can also improve shoulder range of motion.  
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Introduction 
Adhesive capsulitis or frozen shoulder is a 
common cause of shoulder pain and disability and is 
estimated to affect between 2 and 5% of the general 
population with peaks between 40 and 70 years of age 
(1, 2). It is defined by a spontaneous onset of pain with 
progressive stiffness of the glenohumeral joint 
(because of adhesion and fibrosis in the joint capsule) 
which can lead to limitation in gross function, 
especially loss of external rotation. The causes of this 
disease are not fully understood. Some medical 
problems associated with frozen shoulder include 
diabetes, hypothyroidism, hyperthyroidism, 
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Parkinson's disease, and cardiac disease (1, 3, 4). 
Adhesive capsulitis typically occurs in three 
phases: Phase I - the 'freezing' painful phase, which 
lasts for about 2-9 months; Phase II - the 'frozen' or stiff 
(or adhesive) phase, which lasts 4-12 months. In this 
phase muscles around the shoulder may waste a bit as 
they are not used; Phase III - the 'thawing' or recovery 
phase which lasts between one and three years. After 
this phase, the pain and stiffness gradually disappear 
and movement gradually returns to normal, or near 
normal (5, 6). In minority of patients, symptoms last 
for several years; up to 40% of patients have permanent 
symptoms after three years (7, 8) 
Several treatments are utilized to reduce 
patients' pain and improve range of motion (ROM). 
These treatments, in isolation or combined, include 
intra-articular injections, nerve block, shoulder 
manipulation under anesthesia, mobilization and 
passive stretching exercises, oral NSAIDs (non 
steroidal anti-inflammatory drugs) and analgesics, and 
open or arthroscopic surgery with synovectomy and 
glenohumeral capsular releases (6, 9). 
Recent researches have been conducted on 
platelet-rich plasma (PRP) injection is a concentrated 
source of autologous platelets in blood plasma which 
contains several different growth factors and other 
cytokines that can stimulate healing of soft tissue (10, 
11). PRP is a safe and effective form of treatment in 
the field of dermatology, orthopedics and dentistry. 
Platelet-rich plasma can produce collagen and growth 
factors and might increase stem cells, and consequently 
enhance the healing process by delivering high 
concentrations of alpha-granules containing 
biologically active moieties (such as vascular 
endothelial growth factor and transforming growth 
factor-β) to the areas of soft tissue damage (3, 12-14). 
PRP therapy has shown good results for lesions 
in tendons, muscles and ligaments and even fractures; 
and there is no evidence of complications related to its 
application (12, 13, 15). Since only one case study had 
investigated the effect of PRP injection in patients with 
frozen shoulder (3) and due to the lack of sufficient 
evidence in this field, the purpose of this case series 
study was to investigate the clinical results of PRP 
injection in patients with frozen shoulder, at an average 
follow up duration of 25 weeks. 
Methods 
The study was approved by the Ethics in 
Research Committee, SBMU, Tehran, Iran; ethics 
code: IR.SBMU.RETECH.REC.1399.415. Written 
informed consent was also obtained from all patients. 
Forty-four patients (30 women and 10 men) in 
phase I or II of frozen shoulder, with a mean age of 
52.3 years were treated with PRP (Table 1). All cases 
suffered from at least 1 month of shoulder pain, 
especially at night, followed by gradual loss of both 
active and passive range of motion (subjects had a 
decreased passive range of motion of 20% or more, in 
at least three motions according to the American 
Medical Association guide for the evaluation of 
permanent impairment (16). After plain radiography 
and MRI, frozen shoulder was confirmed in patients 
and other causes of shoulder pain ruled out. Exclusion 
criteria were:  
 adhesive capsulitis due to a secondary etiology, or 
due to trauma with long time of immobilization 
cerebrovascular accident, or fractures 
 any known blood coagulation disorder 
 any history of previous injection in the involved 
shoulder 
Treatment and experimental protocol  
All stages of the PRP preparation were 
performed according to a standardized protocol as per 
the device’s manufacturer’s specifications (Arthrex-
ACP (Autologous Conditioned Plasma). At the 
beginning, 2×15cc of the patients’ blood was drawn 
from the superficial saphenous vein with a double 
syringe (Arthrex-ACP system). Subsequently, the 
blood sample was centrifuged at 1500 rpm for five 
minutes to separate the blood into layers of red blood 
cells, buffy-coat of leucocytes, and plasma and finally, 
PRP was collected. First, two syringes of PRP in the 
sub acromial bursa and intra-articular space (2cm 
below the posterolateral of the acromion and 2cm 
towards the medial). Then this process was repeated 
after four weeks. In this stage, PRP was injected only 
in the glenohumeral joint. Home shoulder stretching 
exercise program was emphasized to the patient after 
every injection (no type of physical therapy). Patients' 
visit was performed at 4 weeks (second injection), 
intervals for 6 and 25 weeks. Baseline data were 
obtained immediately before the first injection and 
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follow-up data at 25 weeks after the second injection. 
Passive shoulder abduction, flexion and external 
rotation were measured using the goniometer. Pain was 
evaluated using the visual analogue scale (VAS) (with 
0 indicating no pain and 10 indicating the worst 
possible pain). The Persian version of the disability of 
the arm, shoulder and hand (DASH) questionnaire and 
SF-12 health survey questionnaire were used to assess 
functional condition (2, 3). Finally, the patients were 
asked about their degree of satisfaction using the Likert 
scale. Data analyses were done using the SPSS 
software for Windows, version 18 (SPSS Inc., Chicago 
IL). A p-value of less than 0.05 was considered to be 
significant. The Kolmogorov Smirnov test was used to 
assess the normality of the data while paired sample t-
test (for normal data) and Wilcoxon rank sum test (for 
non-parametric data) were used to compare mean 
difference between before and after injection 
administration. 
Results 
Forty-four patients, aged 39 to 67 years (77.3% 
female; 22.7% male) who underwent PRP injection for 
the treatment of frozen shoulder (61.4% left affected 
limb, 38.6% right affected limb) were included in the 
analysis after 25 weeks’ follow-up. For each outcome, 
the mean and standard deviation before and after 
injection are summarized in Table 2. The average pre-
treatment flexion was about 65°, abduction was 70° 
and external rotation was 22°. In addition, baseline 
scores for VAS, DASH, and SF-12 Health Survey 
questionnaire were 8.4, 65.9 and 26, respectively. After 
25 weeks follow-up, all patients showed significant 
improvement in shoulder ROM, pain, and function 
(p˂0.001) (Table 2). Patients reported 66.7% 
improvement in pain, 51.6% in DASH score, and 
100% in SF-12 Health Survey questionnaire. They 
were also 65% satisfied with the treatment protocol. 
Discussion 
Frozen shoulder syndrome or adhesive 
capsulitis, is a painful and disabling disease considered 
as fibrosis of the glenohumeral joint capsule with a 
chronic inflammatory reaction (17, 18). Patients suffer 
from pain, limited range of motion, and disability 
usually lasting anywhere from 1 to 24 months (18). 
This disease remains an unresolved clinical 
condition. No present treatment protocols are generally 
impressive, and there is a great need for further 
research and improvement of more effective treatment 
 
Table 1: Patient characteristics. 
Frozen shoulder stage 
(I/II) 
Side of effect 
(L/R) 
Age(year) 
(Mean ± SD)  
Gender 
(M/F) 
54.5% / 45.5% 38.6% / 61.4% 52.3±7.2 22.7% / 77.3% 
 
 
Table 2: Comparison of patient's outcomes before and after PRP injections. 
Variables 
Before Injection After Injection P Value 
Mean Std. Deviation Mean Std. Deviation .000 
Abduction ROM(º) 70.3409 36.15403 139.7500 9.99331 .000 
Flexion ROM(º) 65.0455 9.55755 147.9773 11.37621 .000 
External rotation ROM 21.8864 3.71806 48.0455 9.55511 .000 
VAS 8.4091 1.08517 2.7955 1.21195 .000 
DASH 65.8636 5.17413 31.8636 7.31227 .000 
SF12 26.0000 5.85880 69.1591 11.75910 .000 
ROM (range of motion), Visual analogue scale (VAS), Disability of Arm, Shoulder and Hand (DASH) questionnaire.  
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protocols. Morbidity from this disease has individual 
and social costs, and if treatment and management are 
not constant, disability is long-lasting (17, 19). 
Using corticosteroid and hyaluronic acid 
injections for conservative treatment of adhesive 
capsulitis could give pleasing outcomes; also some 
physicians recommend physical therapy (20). Some 
results show that intra-articular corticosteroid 
injections provide better short-term pain relief and 
improved range of motion compared with oral 
glucocorticoid therapy in patients with adhesive 
capsulitis (21, 22). Some studies have reported the 
superiority of physical therapy to hyaluronic acid and 
corticosteroid injections (9, 23). On the contrary, one 
study reported that hyaluronic acid injections did not 
produce great benefits for patients with frozen shoulder 
who were receiving physiotherapy (24). Systematic 
reviews on this subject have not yet confirmed the 
superiority of physiotherapy or other treatments (25, 
26). Some studies show that using occupational 
therapy assisted in pain management and disability in 
conjunction with corticosteroid injections. Thus, the 
treatment regimen was more effective than physical 
therapy alone (2). Another study reported that no major 
differences between corticosteroid alone and in 
combination with hyaluronic acid in patients with 
frozen shoulder after 6 months follow up. In addition, 
they recommended that patients who were receiving 
regular conventional treatment should be evaluated for 
side effects (26, 27).  
Since the late 1980s when platelet concentrates 
were used as topical therapy to treat chronic leg ulcers, 
their use has been extended to many medical fields 
such as chronic elbow tendinopathy, chronic Achilles 
tendinopathy, and rotator cuff tendon tears with the 
aim of controlling inflammatory reaction and improve 
tissue healing and regeneration (28, 29). The complete 
mechanisms by which PRP initiates cellular and tissue 
changes are now being investigated. It is clear that PRP 
induces multiplication of a variety of cell types and has 
been found to recruit reparative cells. Connective 
tissue healing occurs in three phases: inflammation, 
proliferation, and remodeling. The unique combination 
and concentration of bioactive molecules that exist 
within PRP have deep effects on the inflammatory, 
proliferative, and remodeling phases of tissue healing 
(3, 15). This explains why PRP injection can have a 
lasting effect on the healing process. Through 
interaction with macrophages, PRP may control the 
inflammatory reaction and thus progress tissue healing 
and regeneration (14, 29). The results of this trial show 
that PRP injection, coupled with a simple home 
stretching exercise program, is successful in treating 
(that is, improving shoulder pain and function at 25 
weeks) patients with adhesive capsulitis of the 
shoulder. Physicians generally recommend 
corticosteroid and hyaluronic injections or 
physiotherapy for treating frozen shoulder, but such 
protocols have some side effects, and physiotherapy 
has not showed a superior efficacy according to the 
literature (1, 26). However, in this case series study we 
have introduced a new effective intervention for 
improvement, which seems to have no side effects. 
Conclusion 
This case series including 44 cases who were in 
the phase I or II of frozen shoulder to suitable 
conservative therapy demonstrated clinically and 
statistically significant improvement in patients' pain 
and disability outcomes following PRP injection. 
These results provide support for PRP as a safe 
treatment protocol that decreases pain and increases 
upper limb function. In addition, it can improve 
shoulder range of motion. Randomized controlled 
trials with longer follow-up and comparing the efficacy 
of corticosteroids, hyaluronic acid, and physiotherapy 
with PRP are supported to further investigate the 
influence of PRP injection for the treatment of frozen 
shoulder. 
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